Micro small and medium enterprise (SME) is a business type with a small to medium amount of capital and fast cash turnover because most of the businesses are generally retailing. As a retail, the selling price and quality of their products are competing with each other. Therefore, a proper strategy is needed in order to leverage their profits. One of the strategies is through optimizing the production process. This case study was conducted in a garment industry in Indonesia producing a variety of clothes. Through a linear programming and sensitivity analysis, the most optimum process was found. By applying the suggested process, the company is projected to be able to increase its profits from 24% to 33%. This study significantly contributes to the micro SMEs, especially the garment industry in planning proper strategies in order to increase its profits.
Introduction
Home industry is a form of business activities, which is part of the micro, small, and medium enterprises. Fast cash turnover is one of the main characteristics of this business. Therefore, the profit can be used to increase its business capital. As this kind of business is generally engaged in the real sector, the types of products and prices are competitive among them. Therefore, the company must plan its business processes from production to marketing. Consequently, an optimization strategy must be made. In order to increase profit, one of the possible strategies is by optimizing production processes through a linear programming method as suggested by [1] , [2] , [3] , and [4] . These previous studies used the linear programming method to find the most feasible ways to increase profit, maximize revenue, minimize costs, as well as to optimize available resources and production process in the context of organizations in Indonesia. Other researchers from abroad such as [5] , [6] , [7] , [8] , [9] , [10] , and [11] have also used linear programming to leverage profit, minimize costs, evaluate employee performance, and minimize transportation costs at different activities of organization. Hence, based on the previous studies, linear programming method has been used globally and proven to be effective in identifying the most optimum strategies to improve various organizational activities, including production processes, while helping the organizations to increase profit. This paper discusses how the optimization of the production process can help to increase the profits of a micro SME. This case study was conducted in "XL home industry" in Jakarta, which produces variety of women clothes, such as tanktop (or sleeveless shirt), short and long leggings. These three products are produced with the same machines and workers with different proportions. In addition, the products also use the same raw materials. Table 1 shows the monthly actual production level along with its monthly targets in year 2018. Table 1 shows that the most production is tanktop, while the least production is long leggings. As the long leggings are produced in small quantity, its contribution to the company's profit is the smallest. Besides, its monthly production target was not achieved. This remains an intriguing question, will the long leggings continue being produced?.
Based on the background, the research problem is formulated; can the strategy optimize the profit be obtained by using a linear programming method through a sensitivity analysis? Can the linear programming increase production so that the targets are achieved effectively and efficiently?
Literature Review
Linear programming is one of the most common tools used in various fields to solve the optimization (maximization or minimization) problems [12] , such as to optimize limited resources [13] , utilization of resources [3] , to maximize profits [7] , and to minimize costs [14] . According to [6] , the problem of linear programming can be stated as a linear objective function as follows: Ζ = 1 1 + 2 2 + … + (1) With the following constraints:
And 1 , 2 , … , ≥ 0 (5) Where: m = types of resource constraints or facilities available n = types of activities that use available resources or facilities j = number of each type of activities that uses the available resources or facilities = decision of variable i = Number of resources i needed to produce each activity unit of output j Z = optimized value = the contribution of each unit of activity output n to the value of Z
The linear programming can be done graphically with a simplex method [15] [7] . Sensitivity analysis is post optimality analysis so that an optimum solution can be obtained [13] . This analysis is done by making changes to the objective function, constraints function, objective function coefficient, constraints function coefficient, number of available resource constraints, and the addition of new constraints and products.
Research Methods
This research was a quantitative method with a case study approach. Data was collected through an observation The data include production process and machines used, machine hours, the time needed to produce one unit of product, amount of raw materials required for each product, available raw materials, labor costs, and prices of raw materials. Based on the data, the objective and constraint equations were constructed. Subsequently, the data were analyzed by using POM software for Windows. Table 2 shows the calculation of profit for each decision variable. 
The function of constraints depends on the availability of raw materials, labors and machines. To measure the time required for each production process, a stopwatch was used. The raw materials include spandex rayon, spandex balloons, and spandex polyester, whereas the machines are cutting machines, overlock machines, and over deck machines. The constraint function equations are as follows: 1. 
Result and Analysis
By using the POM software for windows, the optimum solution was obtained. Tanktop, short leggings, and long leggings should be produced 3000 dozen, 350 dozen, and 225 dozen per month, respectively. With this composition, the company is expected to obtain a profit of Rp. 76.313.500,-Furthermore, sensitivity analysis with POM software for Windows provided an optimum solution, as presented in Table 3 . A large number of working hours of machines and labors are not used in the production (see Slack/surplus) because of the limited raw materials. However, 1 kg of raw materials would still increase the company's profit. Due to this condition, recalculation was done by changing the amount of available raw materials in constraints 5, 6 and 7 by using upper bound. The result shows that tanktop products should be produced 4,285.71 dozen, short leggings 5,142.86 dozen, and long leggings are not produced. By this composition, the profit of Rp. 231.394.300 is expected. By using the upper bound of raw materials, machine and raw materials can be optimized, which therefore will increase the profit. Even though the machines in constraint 1 and 2 have been used up, raw materials are still remaining (see table 4 ). Therefore, optimization has not reached. Different from the first simulation, there was no raw material leftover and the remaining time on the machine and labor working hours was not excessive. Of course, this is possible with the absence of defective raw materials. However, in practice, the raw materials should be exaggerated to cater to any unexpected conditions. Table 6 shows the percentage of profits against raw material costs before and after sensitivity analysis. The table shows that the percentage of profit after the sensitivity analysis is higher. As an implication, there should be sufficiently strict supervision in carrying out the production process. The increase in costs of 119.88 % increases a profit of 37,5 %. As an implication of this optimization, the production targets of tanktop and short legging should be increased as much as 58.73%, and 1369.39%, respectively (see Table 7 ). The increase in these targets implies that the company should expand its markets in order to stay profitable. 
Conclusion
Based on the discussion above, this study concludes the followings: 1. Sensitivity analysis was applied successfully to suggest the most optimum strategy to increase the profits of XL Home Industry. 2. The sensitivity analysis suggests increasing the production target of the tanktop and short legging products by 58.73% and 1369.39%, respectively. 3. The analysis also found that an increase in costs of 119.88% contributes to the increase in profit of 37.5%.
